CLAIMS

An isolated antibody that binds HBsAg comprising:

(1) a heavy chain (HC) comprising the amino acid sequence according to SEQ ID
NO:91; and

(i1) a light chain (LC) comprising the amino acid sequence according to SEQ ID

NO:93.
The antibody of claim 1, wherein the antibody is capable of binding an HBsAg of a
genotype selected from the HBsAg genotypes A, B, C, D, E, F, G, H, I, and J, or any

combination thereof.

The antibody of claim 1 or claim 2, wherein the antibody is capable of reducing a serum

concentration of hepatitis B virus (HBV) DNA in a mammal having an HBV infection.

The antibody of any one of claims 1-3, wherein the antibody is capable of reducing a serum

concentration of HBsAg in a mammal having an HBV infection.

The antibody of any one of claims 1-4, wherein the antibody is capable of reducing a serum

concentration of HBeAg in a mammal having an HBV infection.

The antibody any one of claims 1-5, wherein the antibody is capable of reducing a serum

concentration of HBcrAg in a mammal having an HBV infection.

An isolated polynucleotide comprising a nucleotide sequence that encodes the antibody of

any one of claims 1-6.

The polynucleotide of claim 7, wherein the nucleotide sequence that encodes the antibody

is codon optimized for expression in a host cell.
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10.

11.

12.

13.

14.

15.

The polynucleotide of claim 7 or 8, comprising a nucleotide sequence having at least 80%
identity to the nucleotide sequence according to any one of SEQ ID NO:103 and SEQ ID
NO:105.

The polynucleotide of claim 9, comprising a Vu-encoding nucleotide sequence according

to SEQ ID NO:103, and a Vi-encoding nucleotide sequence according to SEQ ID NO:105.

A vector comprising the polynucleotide of any one of claims 7-10.

The vector of claim 11, wherein the vector comprises a lentiviral vector or a retroviral

vector.

A host cell comprising a heterologous polynucleotide of any one of claims 7-10.

A pharmaceutical composition comprising:

(1) the antibody of any one of claims 1-6;

(i1))  the polynucleotide according to any one of claims 7-10;
(ii1))  the vector according to claim 11 or 12;

(iv)  the host cell of claim 13; or

(v) any combination of (i)-(iv), and

a pharmaceutically acceptable excipient, diluent or carrier.

A kit comprising:
(a) a component selected from:
(1) the antibody of any one of claims 1-6;
(i1) the polynucleotide according to any one of claims 7-10;
(iii))  the vector according to claim 11 or 12;
(iv)  the host cell of claim 13;
(v) the pharmaceutical composition of claim 14; or

(vi)  any combination of (i)-(v); and

155



16.

17.

18.

19.

20.

(b) instructions for using the component to treat and/or attenuate a hepatitis B virus
infection and/or a hepatitis D virus infection, and/or to diagnose a hepatitis B virus

infection.

The composition of claim 14, or the kit of claim 15, further comprising:

(1) a polymerase inhibitor, wherein the polymerase inhibitor optionally comprises
Lamivudine, Adefovir, Entecavir, Telbivudine, Tenofovir, or any combination
thereof;

(i1) an interferon, wherein the interferon optionally comprises IFNbeta and/or
[FNalpha; (iii) a checkpoint inhibitor, wherein the checkpoint inhibitor optionally
comprises an anti-PD-1 antibody or antigen binding fragment thereof, an anti-PD-
L1 antibody or antigen binding fragment thereof, and/or an anti-CTLA4 antibody
or antigen binding fragment thereof;

(iv)  an agonist of a stimulatory immune checkpoint molecule; or

(v) any combination of (i)-(iv).

The composition or kit of claim 16, wherein the polymerase inhibitor comprises

lamivudine.

A method of producing the antibody of any one of claims 1-6, comprising culturing the

host cell of claim 13 under conditions and for a time sufficient to produce the antibody.

The antibody of any one of claims 1-6; (ii) the polynucleotide of any one of claims 7-10;
(ii1) the vector of claim 11 or 12; (iv) the host cell of claim 13; and/or (v) the pharmaceutical

composition of claim 14 for use in therapy.

Use of: (i) the antibody of any one of claims 1-6; (ii) the polynucleotide of any one of
claims 7-10; (iii) the vector of claim 11 or 12; (iv) the host cell of claim 13; and/or (v) the
pharmaceutical composition of claim 14, in the manufacture of a medicament to treat
and/or attenuate a hepatitis B infection and/or a hepatitis D infection, and/or to diagnose a

hepatitis B virus infection in a subject.
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21.

22.

23.

24.

25.

26.

The use of claim 20, further comprising that one or more of:

(vi) a polymerase inhibitor, wherein the polymerase inhibitor optionally comprises
Lamivudine, Adefovir, Entecavir, Telbivudine, Tenofovir, or any combination thereof;
(vii) an interferon, wherein the interferon optionally comprises IFNbeta and/or [FNalpha;
(viii) a checkpoint inhibitor, wherein the checkpoint inhibitor optionally comprises an anti-
PD-1 antibody or antigen binding fragment thereof, an anti-PD-L1 antibody or antigen
binding fragment thereof, and/or an anti-CTLA4 antibody or antigen binding fragment
thereof; (ix) an agonist of a stimulatory immune checkpoint molecule; or

(x) any combination of (vi)-(ix) is to be administered to the subject.

The use of claim 20 or 21, wherein the hepatitis B virus infection is a chronic hepatitis B

virus infection.

The use of any one of claims 20-22, wherein the subject has received a liver transplant, is
non-immunized against hepatitis B virus, is a newborn, is undergoing or has undergone

hemodialysis, or any combination thereof.

A method for in vitro diagnosis of a hepatitis B infection, the method comprising:
(1) contacting a sample from a subject with an antibody of any one of claims 1-6; and

(11) detecting a complex comprising an antigen and the antibody.

The method of claim 24, wherein the sample comprises blood isolated from the subject.

A method for detecting the presence or absence of an epitope in a correct conformation in
an anti-hepatitis-B vaccine, or an anti-hepatitis-B and anti-hepatitis-D vaccine, the method
comprising:
(1) contacting the vaccine with

(a) an antibody of any one of claims 1-6; and
(i1) determining whether a complex comprising an antigen and the antibody, has been

formed.
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